So much work has been done on this subject during recent years that it is not possible to give more than a very brief and general summary of the more salient points, in a discussion of this nature.
Immunity or Tolerance in Malarial Infections
By Lieut. So much work has been done on this subject during recent years that it is not possible to give more than a very brief and general summary of the more salient points, in a discussion of this nature.
Malaria is a disease in which the case mortality, among adults at least, is usually relatively low. What generally happens in the absence of treatment is that the clinical attacks of the disease proceed eventually to spontaneous recovery, with a diminution of the parasite prevalence in the blood. There is, however, a great tendency for the parasites to increase again at a later date, giving rise to clinical relapses of the disease. This sequence of events shows that the host develops some immunity, temporarily at least, if he manages to survive the acute initial attacks of the infection. The rate of development of this immunity has been found to vary with (a) the species and strain of Plasmodium responsible for the infection, and (b) the degree of natural or acquired resistance possessed by the host at the time.
Two different factors appear to be involved in this immunity: (a) An antiparasitic element, whereby the parasites are kept at such a low level that few or no clinical manifestations are developed, and (b) an antitoxic one, whereby the " toxins "2 produced are wholly or partly neutralized. The evidence at present available indicates that both these factors are closely associated with the activities of the macrophage or reticulo-endothelial system.
Factors influencing the Multiplication and Pathogenicity of Malarial Parasites in the Vertebrate Host In the absence of therapeutic intervention, the host has two methods of attack upon the malarial parasite and its toxins: (a) A cellular one, and (b) a humoral one.
These two factors are closely associated and act in combination. Their activities have been summarized briefly in Table I. Cellular factors.-The cellular factor in the destruction of malarial parasites is the phagocytic activity of the macrophage system. In the early stages of a primary infection, the natural phagocytic activity of these cells comes into action in a nonspecific manner and is very sluggish. The host then reacts to the infection by an increase in the number of these cells.
If the host survives long enough, this sluggish non-specific activity of the increased number of cells becomes changed into a very active 8pecific phagocytosis. This results in a diminution in the number of parasites and a disappearance of the clinical manifestations, either temporarily or permanently. This specific activity is almost certainly stimulated by the humoral factors mentioned below.
Humoral factor8.-Although we are still very uncertain as to the exact nature of these elements, yet there is much evidence to show that they exist.
In natural immunity or tolerance, probably one of the chief factors concerned is an inherent unsuitability of the body tissues to the multiplication or survival of the parasites. This seems to be completely non-specific, but in the case of acquired immunity there is almost certainly a development of specific antibodies. It has been found that, although the macrophage system may be highly stimulated and hypertrophied, yet it is relatively ineffective in controlling a severe attack of malaria in the absence of a specific defence element.
Experimental work on human and simian malaria has shown that, from an immunological point of view, each species of Plasmodium appears to be made up of two or more different strains, each with different antigenic properties. The specific Table II to summarize the relative effects of the various factors in the defence mechanism at different stages of a malarial infection.
The reaction of the host to infection depends primarily upon his degree of natural resistance to the multiplication of the parasites in his tissues, and to the pathogenic effects caused by the surviving organisms. Should the invasion be successful, the after-results are determined by the rapidity of development, the intensity, and the duration of the specific resistance which the host acquires as the result of his infection. These results may be influenced, of course, by the virulence of the strain of parasite introduced, and by the occurrence of therapeutic intervention. When a host possessing a high degree of tolerance to a species of Plasmodium is superinfected with another species, the defence mechanism is usually ineffective in preventing the development of an acute attack of the disease due to the new parasite, i.e. there is no cro88-immunity. The specific immunity against the new invader will probably be developed more rapidly than in the case of a host who has not previously suffered from malaria, because the macrophage system is already non-specifically mobilized for defence purposes.
When a premunized host is superinfected with the same strain of parasite as that responsible for its latent infection, little apparent effect is produced on the course of the infection. This is very different from what is seen when the superinfection is due to a heterologous strain of parasite, even although the host already possesses a high degree of homologous immunity. The new parasites multiply rapidly and clinical manifestations occur, which may be almost as severe as those seen in the original primary attack. The attack may, however, be slightly less severe than normal. This is probably because of the hypertrophy of the macrophage system present and because all strains of the same species of parasite possibly possess some small amount of common antigenic property.
When an infection has been completely eliminated, either by natural or therapeutic means, a certain degree of residual immunity remains. If the infection has been cut short very early in its course by therapeutic measures, the immunity acquired seldom reaches a high level and usually disappears comparatively rapidly. When, however, the infection has continued for a considerable period, weeks or months, the long and repeated antigenic stimulation appears to produce an immunity wNhich is of a much more lasting character after the eradication of the infection. This is especially so when the host has been subjected to multiple superinfections with the same species of Plasmodium. The residual immunity found after infection with P. falciparum appears to be more fleeting than that observed after P. vivax, wNhile that after P. ovalle seems to be verv lasting.
Passive immunity. it has been suggested by some workers that a certain amount of passive immunity may be transmitted from a malarious mother to her offspring, more especially in utero. The evidence for this is as yet very inconclusive.
Many attempts have been made in the past to transmit a passive immunity in malaria, but with little success. More recently, however, by the injection of very large amounts of serum from a host with a high degree of acquired immunity, it has been reported that in certain cases of avian, simian, and human, malaria, the infection in a new host can be definitelv modified. This suggests that, if antibodies are present. their concentration in the peripheral blood must be verv weak.
Protozoan Diseases of Stock
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My interest has chiefly been in protozoan diseases of stock. In areas in which diseases due to the intracellular protozoa (Coccidia, Babesia. Theileria) occur, young animals contract an infection that is often symptomless, and remain immune throughout life. Relapses occur in exceptional circumstances, but in general the presence of these parasites would not be noticed if imported animals did not contract disease. In the exeeptional cases there may be a considerable mortalitv of young stock. In Britain, as far as my observations have gone, every flock of fowls harbours Coccidia, an(l oocysts corresponding to those described for all six species are usually present. Every sheep I have examined-most of them butcher's animals-showed coccidial infection. 90%0 of rabbits also harbonr infection. It is believed that in early youth these animals contract mild symptomless infections before they are exposed to gross contamination. Susceptible a(dult animals introduced into such areas contract acute disease and may die.
According to the early work of Tyzzer (1932) and other American investigators, fowvls infected with coccidia and protected from reinfection become free from the parasites and are then liable to become infected again. If exposure to infection is maintained, superinfection and reinfection occur, but after a time complete immunity is established. How long such inimunity will persist, was not determined. Biester and Murray (1930) , working with coccidia of pigs, reached similar conclusions, but added that immunity persisted only for a few weeks.
More recently Tyzzer (1936) has modified his original views and says that some fowls may maintain infection indefinitely. I have commonly found infection in fowls which have been kept in batteries for two and three years, and, when each bird is kept in a separate cage on wire floors, it is difficult to believe that reinfection could occur regularly enough for the parasites to persist so long, if they were not capable of surviving indefinitely in their hosts.
There appears to be little evidence that in fowls or sheep the immunity to Coccidia can be broken down, but in cattle in India and Kenya it is said that rinderpest immunization will cause a relapse to coccidiosis. From Tvzzer's observations on
